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Lung Cancer 
In Japan: 

Effects of Nutrition 
and Passive 
Smoking 

TAKESHI.HIRAYAMA 

Epidemiology Division, National Cancer Center, Research Institute, 
Tsukiji 5-chome, Chuo-ku, Tokyo 104, Japan 

ABSTRACT 


Lung cancer is on a sharp increase in both men and women in Japan. Nonsmoking wives 
with smoking husbands were found to carry an elevated risk of lung cancer and ischemic 
heart disease by a large-scale cohort study, 1966-1981, for 265,118 adults in 29 Health Center 
Districts in Japan, the risk steadily goingup with the increase in number of cigarettes smoked 
by the husband. In major cancers other than lung, no such risk elevation was observed. A 
nonsmoking husband with a smoking wife algo showed an elevated risk of lung cancer, The 
risk-reducing effect of daily intake of green-yellow vegetables on lung cancer was observed 
for passive smokingjust as for active smoking. Those women eating green-yellow vegetables 
daily showed a significantly lower risk of lung cancer from the passive influence of their 
husbands’ smoking. Such risk reduction was not observed for ischemic heart disease. The 
observed results suggest that the influence of husband’s smoldng on nonsmoking wives in 
raising the risk of lung cancer is as a cancer promoter rather than a cancer initiator. This pro¬ 
moter hypothesis may explain why such continuous but low-dose exposure of passive smok¬ 
ing, which starts after adult age is reached, significantly elevates lung cancer risk in non¬ 
smoking wives. 

Key Words: Japan, cohort study, passive smoking, lung cancer, ischemic heart disease, 
green-yellow vegetables, ;3-carotcnc, promoter, promoter-inhibitor 
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Introduction 

The mortality from lung cancer has been increasing rapidly in Japan (Figure 1). 
The number of deaths among rriales was 520 in 1947 and 17,555 in 1982, the cor¬ 
responding number for females was 248 and 6661. 

There exists little sign of a slowing down of the rate of increase, and the number 
of deaths from lung cancer are expected to exceed the number of deaths from 
stomach cancer in the near future. In parallel to this trend the number of cigarettes 
sold in Japan also has been on a sharp rise (Figure 1). The random sample survey 
conducted by the Tobacco Monopoly Corporation in 1982 revealed that currently 
70.1% of adult males and 15.4% of adult females smoke inJapan. 

The purpose of this chapter is to study the causative factors of lung cancer in 
Japan with special reference to the effect of passive smoking relative to the effect of 
active smoking. The possible influence of nutrition, (S-carotene-rich green-yellow 
vegetables in partictdar, on the risk enhancing effect of active and passive smoking 
also is studied. 

Methods 

The materials of our ongoing large-scale cohort study for 265,118 adults aged 40 
years and above in Japan were analyzed in detail to discover factors altering the 
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Figure 1. Trends in cigarette consumption and lung cancer deaths in. Japan (1950-1981). 
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risk of lung cancer in both, men and women. For statistical analysis, programs in¬ 
cluded in the book Epidemiologic Analysis with a Programmable Calculator (U.S. Depart¬ 
ment of Health, Education and Welfare, 1979) mainly were used. 


Results 

Active Smoking and Lung Cancer Risk 

Cigarette smoking was identified by far the most important cause of lung cancer 
in Japan, both by case-control studies conducted by the author and other research¬ 
ers and by a large-scale cohort study (1-6) being conducted by the author for 
265,118 adults (122,261 men and 142,857 women) aged 40 and above (95% of 
census population) in 29 Health Center Districts in Japan. These subjects were 
surveyed in October-December 1965 and followed up from January 1966 until 
December 1981. A clear-cut dose-response relationship was observed between the 
number of cigarettes ever smoked and the age-standardized mortality rate of lung 
cancer. The mortality rate of lung cancer also was found to be higher the earlier 
smoking was begun when age and total number of cigarettes eyer smoked were 
standardized (Figure 2). The lung cancer-standardized mortality rate was observed 
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Figure 2. Lung Cancer, (a) Attained age- and amount of smoking-standardized mortality 
rate by age at start of smoking, (b) Attained age- and age at start of smoking-standardized 
mortality rate by total amount of cigarettes ever smoked. (Prospective study, 1966-1978 
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to be 18.3% lower in smokers who do not inhale compared to regular deep in¬ 
halers, and 48.9% lower in smokers of filtertip cigarettes compared to smokers of 
nonfiltertip cigarettes, according to our cohort study. The risk of lung cancer in 
daily smokers also was noted to approach gradually that of nonsmokers with the 
lapse of years after smoking cessation, risk difference diminishing by 41.6% in 5 
years after stopping the habit. This strongly suggests the major part of the influence 
of smoking during adulthood is the promoter action of substances included in 
mainstream smoke. 

Effect Of Nutrition on Active Smokers 

Daily intake of green-yellow vegetables, rich in ,S-carotene, was found signifi¬ 
cantly to lower the risk of lung cancer (7, 8), particularly when the total amount of 
cigarettes ever smoked was less than 300,000 (6) (Figure 3). No other dietary habit 
showed such risk reduction. Risk reduction after smoking cessation appeared to be 
more pronounced in case of daily consumers of green-yellow vegetables. Taking 
similar evidence in laboratory studies into consideration, a promoter-inhibitor in¬ 
teraction model was conceptualized. 
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Figure 3. Standardized mortality race for lung cancer by total number of cigarettes ever 
smoked and by frequency of green-yellow vegetable intake; males. (Prospective study, 
1966-1978.) 
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Passive Smoking and Lung Cancer 

In the present cohort study (1966-1981), 427 deaths from lung cancer in women 
were recorded during 16 years of followup (1966-1981). Of these women, 269 were 
married, and 200 of these also were nonsmokers. These cases occurred among 
91,540 nonsmoking married women whose husbands’ smoking habits were 
studied. The risk of lung cancer was carefully measured, taking into consideration 
possible confounding variables. There was a statistically significant increased risk 
in relation to the extent of the husband’s smoking (Figure 4), which confirmed the 
validity of previous reports (9, 10). The association was significant when observed 
by age of husbands (Table 1, Figures 1 and 5) and also by age of wives (Table 2). 
The further detailed analysis on materials cross-tabulated by age and occupation of 
the husband also confirmed the association (Table 3). The husband’s drinking 
habits were noted to have no effect in raising the risk of lung cancer in nonsmoking 
wives (Table 4). 

Similair significant risk elevation of lung cancer with the ina-ease in the extent of 
husband’s smoking also was observed widt ischemic heart disease when observed 
by husband’s age and occupation (Tables 5 and 6). The significant risk elevation of 
cancer of the nasal sinus also was observed in nonsmoking wives with husband’s 
smoking. The risk elevation of emphysema and chronic bronchitis with spouse’s 
smoking also was noted with borderline significance. Hov^ever there was no 
tendency of risk elevation at all in major cancers other than lung (total of cancers of 
stomach, cervix, and breast), the standardised monaiity rate in nonsmoking wives 
being almost exactly the same regardless of the husband’s smoking habit (Table 7, 
Figure 6). 


THE WEIGHTED 
POINT ESTIMATE 

OF n = 

RATE RATID 



LUHS CANCER! 2QQ 
POPULATION ! 915^10 


NON E.. 

A DAY 

husband's smoking habit 


Figure 4. Age-standardized mortality rate ratio for lung cancer in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 
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Tabic 3. Ml 
of husbands ( 


Table 1. Mortality rate for lung cancer in women by age group and by smoking habit of 
husband (patient herself a nonsmoker); prospective study, 1966-1981, Japan* 


Husbands 

age 

(year) 


Husband's smoking habit 

Number of cigarettes a day 


Husband's 

Nonsmoker 

£x-smoker 

1-14/d 

15-19/d 

20+/d 

Total 

age group 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 . 

4 

6,229 

1 1,255 

8 8,621 

6 5,158 

16 10,764 

35 32',027" 

50-59 

10 

7,791 

3 1,922 

20 9,668 

8 4,052 

24 9,820 

65 33,253 . 

60-69 

13 

7,120 

11 2,687 

28 7,243 

9 2,513 

23 4,651 

89 24,214 

70-79 

5 

755 

2 348 

2 612 

I 105 

1 226 

n 2,046 

Total 

37 

21,892 

1? 6,2l2 

58 26,144 

24 11,828 

64 25,461 

200 91,540 

*The weighted point 
eacitnue of cate 
ratio and test- 
based 90% 

1.00 

2.18 

1.36 

0.85 

2.01 

1.42 

. _I.0l 

2.38 

1.38 

0.98 

2.71 

1.91 

1,34 


confidence limits 




2.02 

‘ Mantel extension 

X’ 2.915 





1.45 

1.04 

one-tail 

p value 0.00178 

Mantel'Haenssfi! 

— 

1.0855 

1.8290 

3.0295 


on«-cail p value 



0.1389 

D.0S37 

D.0012 



Table 2, Mortality rate for lung cancer in nonsmoking wives by smoking habit of hus¬ 
bands and by age group of wife; prospective study, 1966-1981, Japan* 


Husband’s smoking habit 


Number of cigarettes a day 


Wife’s 
age group 

Nonsmoker 

Ex-smoker 

l-I9/d 

20+/d 

Total 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 

7.918 

21 17,492 

21 12,615 

46 38,025 

50-59 

14 

7,635 

46 15,640 

31 8,814 

91 32,089 

60-.69 

16 

6,170 

31 10,381 

10 3,793 

57 20,344 

70-79 

3 

172 

1 671 

2 239 

6 1,082 

Total 

37 

21,895 

99 44,184 

64 25,461 

200 91,540 

"The weighted point 






estimate of rate 
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2.55 
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-l.Tw 

I, 


based 90% 



0.99 

1.19 


confidence limits 





Mantel extension 






X’ 2.424 

Mantel-Haenszel 
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1.6042 

2.3731 

one-tail 

onc-tail p value 



0.0543 

0.0088 

p value 0.00768 
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Table 3. Mortality rate for lung cancer in women by age, occupation, and smoking habit 
of husbands (patient herself a nonsmokcr)*^ 


Occupation 


Nonsmoker 
No. Pop. 


Ex-smoker 
or 1-19/day 

No. Pop. 


iSO/day 
No. Pop. 


Mantci extension X*; 3.124; one-tail p value; O.OCOS9, 

^Occupation; 1, Professional and technical workers; 2. managers and ofiicials; 3, clerical and related workers; 4, 
sales workers; 5. fanners, lumbermen, and fishermen; 6, workers in mining and quarrying occupations; 7, workers 
In transport and communication occupations; 8, craftsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reported. 



Source: https://www.industrydocuments.ucsf.edu/docs/ryxjOOOO 
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Figure 5. Age-specific mortality rate for lung cancer per 100,000 in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 


Table 4. Mortality rate for lung cancer in women by age group and by alcohol drinking 
habits of husband: (patient herself a nonsmoker); prospective study, 1966-1981, Japan 


Husband's drinking habits 



Nondrinker 

Occas. Rare 

Daily 

Obscure 

Total 

age group 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

12 

6,141 

10 15,877 

13 9.935 

0 

74 

35 

32,027 

50-59 

12 

7,437 

29 14.666 

24 10.786 

0 

364 

65 

33,253 

60-^69 

23 

6,741 

35 9,234 

27 7.606 

4 

633 

89 

24i214 

70-79 

I 

686 

5 666 

4 589 

1 

105 

11 

2,046 

Total 

48 

21.005 

79 40.443 

68 28 016 

5 : 

1.176 

2 nn 

01 Sifl 

The weighted point 
estimate of rale 



1.61 

1.59 
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confidence limits 
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Nonsmoker 


Husband’s smoking habit 

Number of cigarettes a day 
Ex-smoker 

l-19/d 20+ 


age group 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

13 

6,229 

40 

I5,03'4 

33 

10,764 

86 

32,027 

50-59 

26 

7.791 

56 

15,642 

49 

9,820 

131 

33,253 

60-69 

65 

7,120- 

125 

12,443. 

47 

4,651 

237 

24,214 

70-79 

14 

755 

19 

1,065 

7 

226 

40 

2,046 

Total 

118 

21,895 

240 

44,184 

136 

25,461 

494 

91,540 


The weighted point 
estimate of race 
ratio and test- 
based @0% 
confidence iimiis 

Mantei'Haen»d x* 
one-tail p value 


Mantel extension 
X’ 2.073 
one-tail 

p value 0,01909 
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Figure 6. Standardized mortality rate ratio for selected causes of death in 91,540 nonsmok¬ 
ing women by smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 
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Table 6. Mortality rate for ischemic heart disease in women by age, occupation, and 
smoking habit of husbands (patient herself a nonsmoker)* 


Husbands 




Ex-smoker 





age 

(years) 


Nonsmoker 

or 1-19/day 

> 

20/day 



Occupation ^ 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 













40-49 

Total 

13 

6,229 

40 

15,034 

33 

10,764 

•V 

in 

m 


I 

1 

324 


653 

I 

566 




2 


90 

1 

231 


293 


5 


3 


908 

4 

2,247 

I 

1,867 


tt" 


4 


476 

I 

993 

5 

1,044 


Si- 


5 

8 

2,502 

25 

5,941 

18 

3,636 


if 


6 


45 


165 


108 


i? 


7 

I 

177 

2 

486 


426 


!.' 


8 


1,112 

7 

3,431 

6 

2,241 


1-“ 


9 


162 


345 

1 

243 


tJE 


10 

3 

432 


542 

I 

340 


j-T 

50-59 

Total 

26 

7,791 

56 

15,642 

49 

9,820 
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345 
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593 


446 
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2 

175 


253 


319 
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3 

.2 

817 

5 

1,764 
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1,324 


• •" 


4 


655 

6 

1.133 

4 

1,092 


\ 


5 

15 

3,497 

27 

6,812 

26 

3,514 


!: 

!r 


6 


35 

1 

89 


50 


pr 

h 


7 


120 

1 

273 

2 

234 




8 

5 

1.375 

8 

3,478 

11 

2,155 




9 


164 

1 

378 


251 

‘T 

if ' 


10 

1 

610 

4 

869 


435 


60-69 

Total 

65 

7,120 

125 

12,443 

47 

4,651 



*■ 



1 

2 

277 

2 

327 

1 

179 

■ '^5 



2 

I 

91 

2 

143 

1 

124 


-i; 


3 

2 

305 

5 

594 

1 

327 

•• r • 

s 


4 

10 

506 

8 

822 

5 

500 

•n* 


5 

36 

4,084 

79 

6,845 

27 

2,152 




6 


9 

1 

31 


14 




7 

1 

45 

1 

82 

1 

55 


o 


8 

7 

805 

13 

1,784 

8 

736 



9 

1 

121 

2 

208 


92 


0^ 


10 

5 

925 

12 

1,607 

5 

472 


CO 









a> 

70+ 

Total 

14 

755 

19 

1,065 

7 

226 

-M 

CO 
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1 

2 

2 

2 

32 

21 

1 

30 

14 

1 

5 
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CO 
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11 

446 
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89 




6 
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37 
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36 
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10 

4 

213 

2 

322 

1 

61 



* Standardized 








7 

t 

Risk Ratios 



3.000 


1.103 


1,359 


i 

IZ.' 


Mantel extension x*: 2.351; one-tail p value: 0.00936, 


^'Occupation: 1, Professional and technical workers; 2, managers and officials; 3, clerical and related workers; 4, 
sales workers; 5, farmers, lumbermen, and lishermen; 6, workers in mining and quarrying occupations; 7, workers 
in transport and communication occupations; 3, craftsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reported. 
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Husband's 
age group 


40-49 

50-59 

60-69 

70-79 

Total 


*The weight? 
estimate of r» 
ratio and test 
based 90% 
txinfidcnce li: 

Mantel-Haer. 
one-tail p vai 


Table 7 b 
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Huibaadi 

age 

(yeari) 

40-49 


50-59 


60-69 



Source: https://www.industrydocuments.ucsf.edu/docs/ryxj0000 




































Tabic 7a. Mortality rates for major cancers other than lung in women by age group and 
by smoking habit of husband (patient herself a nonsmoker): prospective study, 1966- 
1981, Japan^ 


Husband’s 
age group 


Husband’s smoking habit (cigarettes a day) 
Ex-smoker 



Nonsiooker 

1- 

•19 

20+ 

. ..... Total 


No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

44 

6.229 

117 

15,034 

71 

10,764 

232 

32,027 

50-59 

97 

7,791 

191 

15,642 

119 

9,820 

407 

33,253 

60-69 

160 

7,120 

274 

12,443 

106 

4,651 

540 

24,214 

70-79 

14 

755 

20 

1,065 

8 

226 

42 

2,046 

Total 

315 

21,895 

602 

44,184 

304 

25,461 

1,221 

91,540 

^The weighted point 
estimate of rate 




1.11 


1.05 



ratio and test- 
based 90% 


1.00 

1.00 

0.90 

1.00 

0.95 




confidence limits 

Mantel-HaenSzel X* 
onfi'CaU p value 


Mantel extension 
X* 0.115 
one-tail 

p value 0.4342 


Table 7 b. Mortality rates for major cancers other than lung in women b)l age, occupa* 
tion, and smoking h^it of the husband (patient herself a nonsmoker)* 


Husbands 

age 

(years) 


Ex'smoker 




Source: https://www.industrydocuments.ucsf.edu/docs/ryxjOOOO 
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Table 7 b. (cont.) 


Husbaads 

age 

(years) 

Occupation ^ 

Nonsmoker 

No. Pop. 

Ex-smoker 
or 1-19/day 

No. 

& SO/day 
No. Pop. 


6 


9 

1 

31 


14 


7 

1 

45 

3 

82 

2 

55 


8 

10 

805 

40 

1,784 

17 

736 


9 

2 

121 

3 

208 


92 


10 

24 

925 

25 

1,607 

7 

472 

70 + 

Total 

14 

755 

21 

1,065 

8 

226 


1 


32 


30 


5 


2 

1 

22 


24 


4 


3 

1 

18 


36 


' 8 


4 


48 

I 

73 

2 

20 


5 

7 

323 

15 

446 

4 

89 


6 


1 


I 


0 


7 


1 


5 


1 


8 

1 

87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

4 

213 

3 

322 

I 

61 

‘ Standirdlud 
RJik Ratios 


1,000 


0.969 

■1,034 


Mantel extension x't —0.129; one-tail p value; 0.44868, 


^Occupation: 1, Professional and technical workers; 2. managen and oHlcials; 3, clerical and related workers; 4, 
sales workers; 5, farmers, lumbermen, and rishermen; 6, workers in mining and quarrying occupations; 7, workers 
in traniporc and eammunicaclon occupations; 6, eraflsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reponed. 


Comparison of the Effects 
of Active Smoking and Passive Smoking 

When the risk of lung cancer in nonsmokers with nonsmoking spouses was taken 
as a unit, a definite dose-response relationship was observed, the highest risk being 
in heavy active smokers, followed by mild active smokers, then heavy passive 
smokers, and then mild passive smokers (Figure 7). The risk gradient was similar 
both in. men and in women (Figure 8). A significantly elevated risk of lung cancer 
also was noted for nonsmoking husbands with smoking wives. 

Because the size of population .exposed to passive smoking is quite large in the 
■> case of women, the effect of passive smoking because of the husband’s smoking was 
estimated as 65% of that of active smoking. Our recent survey showed that 47.5% 
and 32.6% of Japanese adult women were being exposed to passive smoking at 
home and at the workplace, respectively (Figure 9). Therefore it must be a sound 
estimate that the total effect of ^.quhulciu lu ihac 

of active smoking in women. However, as a majority of adult men are still 
smokers, the total effect of passive smoking relative to active smoking must be on 
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Figure 8. Active and passive smoking and lung cancer mortality: relative risks (RR) with 
90% confidence intervals. (Prospective study, 1966-1981, Japan.) 
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Figure 9. (a) Percentage of nonsmokers exposed to sidestream smoke at home, Japan, 1983. 
(b) Percentage of nonsmokers cjqjoscd to sidestream smoke at the workplace, Japan, 1983. 




■if 


Source: https://www.industrydocuments.ucsf.edu/docs/ryxj0000 


Table 8. Lung cancer mortality rate in nonsmoking wives by smoking habit of the husband; comparison be- 

















Table 8. Lung cancer mortality rate in nonsmoking wives by smoking habit of the husband; comparison be¬ 
tween daily and non daily intake of grccn-yellow vegetables 


Husband’s 
smoking habits 


Nonsmoker 


Ex-smoker 
on 1-19 day 

>20/d»y 


Grcen-yeltow vegetables 


Daily 

Nondaily 

Daily 

Nondaily 

Daily 

Nondaily 

Husband’s 


Lung 
Pop. Ca. 

Lung 
Pop. Ca. 

Lung 
Pop. Ca. 

Lung 
Pop. Ca. 

Lung 
Pop. Ca. 

Lung 
Pop. Ca. 

Occupation 

Age 










Agriculture 

40-49 

1,958 

i 

544 0 

5,050 

5 

, 891 1 

3,037 7 

599 

2 


50-59 

2.805 

4 

692 0 

5,196 

11 

1,616 5 

2,588 9 

926 

0 


60-69 

3.359 

7 

725 6 

5,106 

22 

1,739 11 

1,588 6 

564 

4 


70-79 

258 

3 

65 0 

287 

1 

159 0 

45 0 

44 

0 

Others 

40-49 

2,422 

3 

1,305 0 

7,288 

8 

1,005 1 

5,377 5 

1,751 

2 


50-59 

3,181 

5 

I.M3 1 

6,732 

12 

2,098 3 

4,633 5 

1,673 

10 


60-69 

2,266 

4 

770 1 

4,088 

9 

1,510 6 

1,906 10 

593 

3 


70-79 

216 

2 

216 0 

371 

1 

248 3 

81 1 

56 

0 

Total 


16,465 

29 

5,430 8 

34.118 

69 

10,066 30 

19,255 43 

6.296 

21 

Grand total 



Population: 91540 



Lung cancer: 200 



Green-ydlow 

vegetables 



Mantel-extension x* 


P-vaJue (two tailed) 



Daily 




2.072 



0.03827 



Nondaily 



2.487 



0.012B8 



Total 




3.090 



0.00200 
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•^eeOS9£902 


Source: https://www.industrydocuments.ucsf.edu/docs/ryxjOOOO 
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Table 9. Effect of daily intake of green-yellow vegetables on lung cancer mortality in 
nonsmoking wives with smoking husbands^ 


Husband’s 
smoking habit 


Ex-smoker 
or I-19/day 



& 20/day 


Wife’s eating h; 

Husband’s 



Green-yellow 

vegetables 




Dally 

Nondaily 

Dally 

Nondally 

Lung 

Pop. Ca. 

Lung 
Pop. Ca. 

Lung 
Pop. Ca. 

Lung 
Pop. Ca, 

Occupation 

Age 







Agriculture 

40-49 

5,050 5 

891 

1 

3,037 

7 

55? 2 


50-59 

5,196 11 

1,616 

5 

2,588 

9 

926 0 


60-69 

5,106 22 

1,739 

11 

1,538 

6 

564 4 


70-79 

287 1 

159 

0 

45 

0 

44 0 

Others 

40-49 

7,288 8 

1,805 

I 

5,377 

5 

1,751 2 


50-59 

6,732 -12 

2,098 

3 

4,633 

5 

1,673 10 


60-69 

4,088 9 

1,510 

6 

1,906 

10 

593 3 


70-79 

371 1 

248 

3 

81 

1 

56 0 

Total 


34,118 69 

10,056 

30 

19,255 

43 

6,206 21 


^Mantei-HaenKel x’- -1.986; p (two-iaSed 0.047). Oddi ratio: Nondaily jrcen^yellow vegetable intaker, 1,000; 
daily green-yellow vegetables intake, 0.707 (standardized race ratio); 90% confidence limits. 0,538-0.943. 
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Figure 10. Lung cancer mortality ratio in nonsmoking wives by smoking habits of their 
husbands. Comparison between daily and nondaily intake of green-yellow vegetables. 
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Source: https://www.industrydocuments.ucsf.edu/docs/ryxj0000 
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SR!EK-tELL9W VEGETASLES lUFAtCE, OCCASIOMU RARE QR KOHB 



STANBARDfZED MOR TALITY RATE FOB 1.UWS CANCER (PER 100,OQO) 
{promoter only*! 

) I TOTAL NUHSER OP CIQARETTES EVER SMOKED 
♦ I sreeh-yelLQn vegetable* Intake, occasional, rare or none 


Figure 11. (a] Standardized moitaiity rate forlung cancer in nonsmoking wives by smoking 
habit of the husband. Comparison between daUy and nondaUy intake of green-yellow 
vegetables. (Prospective study, 1966-1981, Japan.) (b) Standardized mortality rate for lung 
cancer according to total number of cigarettes smoked and frequency of consumption of 
green-yellow vegetables; males. (Prospective study, 1966-1978, Japan.) 



Source: https://www.industrydocuments.ucsf.edu/docs/ryxjOOOO 
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Table 10, Ischemic heart disease mortality rate in nonsmoking wives by smoking habit of the husband: corn- 
par son between green-yellow vegetables intake daily and nondaily 


Husband’s 



Ez-smokcr 


smoking habit 

Nonsmoker 

or l-l»/day 

a 20/day 

Wif 's eating habit 



Green—yellow vegetables 


Daily 

Nondaily 

Daily Nondaily 

Daily Nondaiiy 


Ischemic 

Ischemic 

Ischemic Ischemic 

Ischemic Ischemic 

Hus )and*t 

Pop. Heart D. 

Pop. Heart D. 

Pop. Heart D. Pop. Heart D. 

Pop. Heart D. Pop. Heart D. 


Occi pation Age 


Agrii uiture 

40-49 

1,956 

6 

544 

2 

5,050 

18 

891 

7 

3,037 

14 

599 

4 


50-59 

2,805 

11 

692 

4 

5,!96 

25 

1,616 

2 

2,588 

21 

926 

5 


60-G9 

3,359 

30 

725 

6 

5,106 

55 

1,739 

24 

1.588 

21 

564 

6 


70-79 

256 

2 

65 

3 

287 

10 

159 

1 

45 

2 

44 

0 

Othcis 

40-49 

2,422 

3 

1.305 

2 

7,288 

10 

1,805 

5 

5.377 

12 

1,751 

3 


50-59 

3,161 

8 

1,113 

3 

6,732 

18 

2,098 

11 

4,633 

17 

1,673 

6 


60-69 

2.266 

21 

770 

8 

4,088 

33 

1,510 

13 

1,906 

U 

593 

9 


70-79 

216 

7 

216 

2 

371 

6 

248 

2 

81 

3 

56 

2 

Total 


16,465 

8B 

5,430 

30 

34,110 

175 

10,066 

65 

19,255 

101 

6.206 

35 


Grant] total Population; 91 540 Ischemic heart disease: 494 


Green yellow vegetables 

Mantel-extension x* 

P value (two tailed) 

I3aily 

2.307 

0.02105 

Nondaily 

0.820 

0.41222 

Total 

2.400 

0.01613 
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Source: https://www.industrydocuments.ucsf.edu/docs/ryxjOOOO 
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Fi^e 12. Ischemic heart disease monalicy ratio in nonsmoking wives by smoking habits of 
their husbands, Comparison between daily and nondaily intake of green-yellow vegetables. 


Discussion 

The age*adjusted mortality rates for lung cancer have been sharply increasing 
both for men and for women in Japan. As only a fraction of Japanese women with 
lung cancer smoke cigarettes, the reasons for the trend of their mortality from lung 
cancer have been unclear. The present study appears to explain at least a part of 
this long-standing riddle. 

This observation also questions the validity of the conventional method of assess¬ 
ing the relative risk of developing lung cancer in smokers by comparing them with 
nonsmokers. This study shows that nonsmokers arc not a homogeneous group and 
should be subdivided according to the extent of previous exposure to indirect or 
passive smoking. Although the relative risk of indirect smoking was smaller than 
that of direct smoking, the absolute excess deaths from lung cancer resulting from 
passive smoking must be important because of the large size of the exposed group. 
Therefore, these results of our current study must be of public health importance, 
strengthening already existing evidence for a health hazard from passive smoking 
able 1 ij. 

As shown in Figure 9, 47.5% and 32.6% of 158 nonsmoking adult women 
surveyed recently are noted to be exposed to sidestream smoke at home and at the 
workplace, respectively. One survey conducted in Aichi prefecture in Japan 
showed that nonsmoking wives are exposed to their husband’s smoking 6.7 times a 
day on the average. 

Because sidestream smoke contains varieties of cancer promoters at higher con¬ 
centration than does mainstream smoke, it must be reasonable to consider the 



Source: https://www.industrydocuments.ucsf.edu/docs/ryxjOOOO 
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Table 11. Passive smoking is harzardous to health 

1. Existence of toxic substances (including carcinogens) in adcsircam smoke mostly at higher concen¬ 
tration than in mainstream smoke. 

2. Existence of a large nurabty of nonsmokcrs who have to inhale sidestream smoke frequently and in¬ 
tensively for long years at home and/or at the workplace. 

3. Existence of sidestream smoke component in blood and urine of nonsmokcrs exposed to passive 
smoking, (eg. nicotine. CO-Hb in blood and Mutagens in urine.). 

4. Existence of functional abnormalities in nonsmokers exposed heavily us passive smoking (eg, 
respiratory or circulatory funaion). 

5. Lung tissue damage and dcsiruaion in chronic passive smokers as shown by elevated hydroxys 
proline excretion in urine. 

6. Higher incidence of selected diseases in nonsmokcrs exposed heavily to passive smoking (eg, 
pneumonia, bronchitis, asthma, ischemic hean disease. lung and nasal sinus cancer). 

7. Experimenta] evidence. 

main effect of passive smoking on lung cancer risk results fi^m the prolonged ex¬ 
posure to such promoters in sidestream smoke. The risk-inhibitory effect of a daily 
intake of green-yellow vegetables that are rich in /S-carotcnc must be considered as 
an additional evidence for such a promoter action hypothesis of passive smoking. 
The hypothesis also explains why exposure to passive smoking that starts after 
reaching adult age can significandy influence the risk of lung cancer. 

The histology of 21 cases of lung cancer in nonsmoking wives of smoking 
husbands was not essentially different from that in smoking women (adenocar¬ 
cinoma 57.1%, squamous cell carcinoma 19.0%, and small-cell carcinoma 4.8%). 
A case-control study conducted within our cohort study revealed a significant 
dose-response relationship between adenocarcinoma of the lung and the number of 
cigarettes smoked daily, relative risk being 1.39 and 5.75 for smokers of 1-14 and 
15 or more cigarettes daily, the chi square for the trend being 6.848 with a one-tail 
p value of 0.004. Therefore the predominance of adenocarcinoma of the lung in 
nonsmoking women with smoking husbands should not be considered unfavorable 
evidence for promoter action hypothesis of passive smoking. In passive smoking, 
sidestream smoke usually is inhaled through the nose, whereas in active smoking 
mainstream smoke always is inhaled through the mouth. This difference could be a 
reason for the elevated risk of nasal sinus cancer in passive smokers. The 
mechanism of the action of passive smoking on the risk of ischemic heart disease, 
however, must be explained in different ways (eg, a combined action of carbon 
monoxide and nicotine). 

In summary, to reduce the effect of active and passive smoking and to encourage 
the effect of nutrition, in particular jS-carotene intake, would be the most produc¬ 
tive course for lung cancer prevention. For selected persons exposed to other 
known carcinogens, eg, those related to occupation or radiation, such environmen- 
I. olai.' iirduuiuuii vo Lite prc\ cnuvc measures locusea 

on lifestyle variables given above. 
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